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(57)Abstract: 

PROBLEM TO BE SOLVED: To develop in a short period of 
time a built-in microcomputer capable of ensuring a CPU 
function necessary for advanced logic and ensuring the 
number of resources conforming to an advanced system. 
SOLUTION: A logic development device for a microcomputer, 
which is a device for developing advanced logic for a built-in 
microcomputer used in a built-in relation to an electronic 
control unit, comprises a motherboard 30 in which a first CPU, 
a first memory, and a first interface for external 
communication are connected by a first internal bus, a core 
board 40 in which a second CPU, a second memory, a pseudo 
microcomputer peripheral device for implementing a pseudo 
microcomputer peripheral device via software, and a second 
interface for external communication are connected by a 
second internal bus, and a PCI bus 39 for connecting the 
motherboard and the core board. The development device 
replaces a built-in microcomputer to operate the advanced logic. 
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^ww-****^ 4 6, xvn«/^4 3i:iK 

t4rt«M*V 4 7t& ? *4o 4fc, 37#-K4 0i:jf 

«1-4CPU4 5«\ pc iiifijaa^ff^ct^-cs 

ASKOj&Sffi* (Wiclf, 9UB3 2 tf* hCPU-CB 
f*JBtt»* f l 6MHzgS) t*HtfJiv» 0 37^-K 

4 0<0», e^*OECU 1 t:^tt4ENGfU1»7 7 p 
V (V7M 2 5t^^3>JHffl2 6t*«it»Hl»)1-* 
f-*«:PC I/U3 9^jg*LT§lt, SfflLv^f3> 
HiS (FPGA) 4 2^gttat-£:T-*>4o 

50 [0 0 4 1 ] I F#- K5 0C«aSil4*FPGA4 
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*t£ $ - fc tfx £ h o 

[0 0 4 2] aaAffl7^3>20'i7-XA« 
El 5 (a) U^i"J:^U, aa^ffl^ 
*3>20«rft«Ud*ffrltADC (A/D3W<-^) 
1 7 fciiSDLTv**:**. **MOv^3>onv*«y^JB 

<, ifc, C P U 1 0 0«sa£* ff iSv»OT\ 0 5 
(a) *>AD3>/*-*5fc*M*ltAD3>/<-* 1 7 
13 5 (b) 1:^1"* ^3>0'JV 
-^UdZ*4A*tt*«x.fcAD3>/<-^ 5 A*Sft 

(0DV7 *BB««112 0i:ii, 7^3>0'JV-x^ 
JEtH^fc^Offiai/O (Affi^fi) «ffi(i^Rt 

[0043] me it, *awo7-f3>oDy # y^H8 

»12 0UfcttS* 7f-#-K3 0k37#-Koy 

*x>y>0»*tt, vtf-*- K3 OUfclt&ENG 
•Wr^y 3 lli, «H%«f}&*M92:^nXtl>) 

[0 0 4 4] ioj: ^ «?n»BWCJ: 

[0 0 4 5] T4f-#- K3 0OENGi»7"/ l J 3 1 
«9&*»afc*fT$fc*U, CPU3 3liIg7^3 

^3>hn-73 4 ^ «I/01/vxn8ffl 
lt&*vc^* 0 4fc* PC IMV7 h 3 2(i, f-* 
fc LT, fflO&^^MWfifc. I/Ol/v^^f- 
S'fcfctXTo 3 5ttB»H*«9a*JWU«»**l6rt 
»M7-C*Jo |ggI/Ol/vX^3 8tPCI/^ 

[0 0 4 6] 37*- K4 0fflO^{&-7^3>® 

34 2^1*. ttSOT'f 3>JHffl2 6fc|Bj«HC, #- 
K 7 7f> PWM, v'J7;K 3>^7s VLV**-f 
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/ouisztr-? t*mno Hu, 3 7**- K4 0i: 
(±, >f<> hOffitiSrl&^S**^^ "74 8rt*rtKSii 
Tt^o tfc, PC I /<X 3 9 tdti, IS^ii^J&^ffl^ 

[0047] iec^tJ:^:^^ ntffitf' 

70 h fc ^ 'j 7*s, *j «9 a*«*is*a*S) , p c i a 
noftiaftwog«*s, Hvjiim n>^7$ 

(i) pcia«*a (st^'jotffl) 

H7(i, $«W07^f 3 >tf)n$? 7^BB5SIS*2 0 izt* 
lt&> HWK9!l,fc**M* , J 4 6tfflv^37sK- 
K4 0 fcv*f-*- K3 0 fccoaft*i£0-||ifeW«r^ 
-TfcO-e*4o ifc, 0 8li, H 7 
20 *fc*£37#- K4 OtlfSESft^WM^'J 4 6<7) 

[0 0 4 8] i6-CMLf:37*'- K4 0c0^^"74 

8i:j:ot, i/ov>-r*)>yj%m mutf. ioo 

jus) Kfc&fc, 0 1 U£v>T£ii;£1f«<7>P 

C iafV7 h 4 l^CO-ty ha*fr*>*u **^^e U 4 

6^?>ai*tii«^»stt, n>jga (fpg 

A) 4 2i:S$^o^r^7 0 2m 
«0-t7 haWffcft, 3>»a (FPGA) 4 

2 4 6Cltttt3ti 

JO 4 e *LT. ^77^7 0 3 T1i37^~ K4 0rt>*>v 
■F-sK-K3 0^O«J*)^S*^fft>tLTCO^-^ 

[o o 4 9] K3 offl-eti, :037#-K 

4 0*^O«jr)a*S*UJ:»}, *«FlBl^&a^B*&$ 
tv^o ^7^7 1 im PCIM77h32CJ: 

otpc i Sfnaa^^^ pci/**3 9gs-c* 

4 6*^A*$tL^««^R^aiStL, ENG 
Si]^17^'J 3 1 UfiBBSit^o ^777*7 1 E 
NGHJ«77 P 'J 3 1 U*5V*T#WFlB]*iS:a* f fif*>it&o 
40 -etT> ^77^7 1 3di3V>T<iPC IiUfl^a^fi 1 
*>*t, PCII«V7h32i:i»), ENGM7yj 

3 1 \zmzimM&Mm<on&ft#<Dtht}mm*. p 

C I/U3 9<Sft-C**>- ! ey 4 6U#*atitTCO 

[0 0 5 0] v-V-#-K3 0«-CI*, 37*- 

K4 0*^O«|»)iL*»*kliH«4LU, ENGW 

77^'j 3 1 ua^rtfnfcaa^fcff s*t*o wow 

*jaa<i, t-V-*- K30rt<7)M73 5Ci:^ m 
x.tf, lmsOH«-e*fT?*t4 8 coi»m*«La-c 

50 (i, TsTV-fl 2 1 UJ3V*TPC IM7 7 b 3 2U«t 
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otPC I SSffiSjWffcfU PC I/<X3 9 6*"C* 
W>* l J 4 6*<bA*S*lfc««*«R^aSfL, ENG 
3 1 C&HStl&o 2 2tli, E 

NG®J»77'J 3 1 i:J3v*TB*B*teajWt>i«> 0 * 
LTh xf y y 7 2 3 i:fiv»r up c I MJilsWr fc 
PCIlfV7h32i:J:i), ENGM8J7-/U3 
1 UjsitittHffAaollfllMoaiAfMR^ PCI 
/U3 9ftST*^^* 'J 4 6C#^iiiixTCO;u- 

(2) pciafg^s (affiqn^fti) 

PCPU3 9«rftftLT^*-#- K3 0i37**~ 
'J 4 6C^Lt-7f-,f - K3 0^e>»#a*tffofc 

«37#- K4 o-rHWHLtfr?. *fc, -eo^fc 

fefc^Jiot::, afcUHJWfcioTPC I/<X3 9 07 

[0 0 5 1 ] PC I/U3 9oaftunM*J:&4»6' 
tt, **** »J 4 eKafcWJW**:'**!^ ^if- 
K3 OO^WSSLSi: 3 7**- K4 0 <h tf>RI]t% 
a*>H«§*fc*«fcTUl"*o afiHJ(8#*>*li, ^ 
K3 0BtW»a^7+*fcE*rS*i*J:?U 

OMaSrH 9 tflv»r|fflt*o 
[0 0 5 2] H 6 -CttWLfc 3 T#- K4 

8i:iot, i/o*r>w >?mm (mz.it, 100 

>^<7)t (syncntJ^afiBJB^^^^-t-^Ott (syn 
cntjn) K« U**5***«£S*i*o * L < 4 v>»^li 
.lOii £OJW-f->*ifc71"&* t , *Lv*iXf 7 
79 0 2Uii*, ffl*fliao-by h^fftoti^o *OX 
f7^9 0 3"CIU*flHHO-t7 fjWftotL, ^<^r 
7f9 0 4 Ufc^Tv^f-*'- K3 0 0 ii^R* 

^ffteit&o ^LT> *0^f7^9 0 5-ea«HJH* 
^>**-?(7)te (syncnt_m)7!i ? l /ittJEff^tiT-cO 

[0 0 5 3] K3 OfflTii, :<7)37^-K 

4 0*e>o«JO 

*t*o XT7-/91 ltN±, PC IMV7 h 3 2i:<t 
oTPClSWlWf^ PCI/<X3 9ftfit* 
t>*V4 6HX*8ftfcMB»* 1 )>^Ol (sy 
ncnt)#, XT7-/9 1 2-CENGM»7 7y 3 1 Ufit 
(t.syn)fc LTKtt$*l&o *ry"/9 1 3 Tli, EN 

dowry; 3 i ua^T^Bsmsffiawfofiio * 

fU *T?-f9 1 5tXf7-/9 1 2-CfESS*tfctt(t 
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74 

_syn)*MCit!E»rSitTafiRI»l*^>^Oli (syncn 

t)t LTfB«s*i&o ENGiuair-/ 1 ; 3 1 tU3lt&# 
WFH*jaaote*tamra«*^>^ott (syncm) 

(i, PCIflfiV7h3 2i:j:0, PCI/<x39g4 
-e#W>* l J 4 6U**iitiiT^O/b-f->^»7+ 

[0 0 5 4] -74f---K- K3 OWT-li, 37*- 

K4 0^<bO«0ii*S*t(iH«4L(^ ENG«1» 
7~f l ) 3 1 Ufcv^TWFlH^tta^lltTStLio COBfffl 
10 ftMmits - K3 0rtO^^v3 5CJ:^ W 

xif> imsoj8)iii-e*ffs*L4o co^msaa-c 

(i, Xf 7 9 2 1 CJSV^TP C I IIV7 h 3 2 i: J: 
otPClSfiJjLlWfcWo 3M*BXft 
a-C*#S*Lfc«*0*#ttlHS*L*« ^777^922 
■Ctt, ENGMfHr^y 3 1 fcS^TtfBJMMWfrto 
ft£ 0 ^LT> *rv79 2 3 C^v^liPC I 
Iffi^ii, f-^05«rO**o*»B*a«»a'C 
a«s*/cio*-f->#»7l-*o 

[0 0 5 5] Ell Oli, H9-CRMLfcafiHJM*ffiO 
20 tea^itffttiaSrWFBt^USL^^-f ^ >^f--v- h 
T-**o HI OCIi, afiaS^r**- K40OI/ 

a««ka* f 37* # - K 
4 OOI/OtV^'J >/JS»i (1 0 0/« s) f£<0, * 
HO«aBtt*-CU*7L4:*»ofc*^*a#»0^ 

(3) pciam^s (afnra^*S2) 

PCI/^3 9^gilf:-7f-,f-K 
3 0t37#-K4 0OBO7*-*O»l)»ll)Ki5lt* 

i>OX$>& 0 (2) co^ft^cOjlvWi. 37**-K4 0 

oaaeft^-f 5>^sr, i/o*>7y ^jbjh-ch 

5g-r*0?ti*<, K3 0BOfta««tai 

BLT, &a*««7Lr^tLtf, *0«MU»ff+*X 

odaa^'f 5>^tttt«t4* 0 c:oa«HJH*>*ifc* 
Hi i tfflv»rRflt*. 

[0 0 5 6] 37**- K4 0O*a***>U3fir*fc. X 
77^1101 Ufc^TaftBIH*'3'>*OM (syncn 
40 t)rt f a«HJI8rt*>**-*Ote (syncnt_m)Cl|Lv> 

77^1101 OfljgjW»U»B*ttX7-y7l 10 21: 

a*, &n\m<?>*v hWfcit*. ^^77-/i i 

0 3"CIU*I«0-fe7 h#fr*>*U tt<Xr? 71 1 
0 4i:iiwC7f-^ K3 0 ^OiM *> 

Wo zlx. &<Dzrv-fi i o 5-ea«raiw*^> 

50 [0 0 5 7] -7f-*-K3 0«m :W7#-K 
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fL^o ^r-^lll 1T-Ii, PC I MV7 h 3 2t: HtU^CUo ClO&gSrI! 1 3im^X$fflt 

ioTPc i*«aa* f ff*>ii, pci/u3 9gftt * 0 

*<r**U 4 6*^A*S*t3ta®ra«*^>^Ott 10 0 6 l] H6Tft9JLJt=i7tf- K40OMV4 

(syncnt)**, *r V/l 1 1 2tENGf«77 p, J 3 I /0+ ^HW (Wxtf, 100 

1 i:tt(t_syn)fc LTKttS*i* 0 1 1 3"C /is) U$:*k, ^fy^UOl fcis^Tf**** > 
li> ENGW8P7"/'J 3 1 Ufc^TiWBfcjMhWTte *0{I(waitc*t)7!> ? fi]£l$^ 

tlSo -t L"C, ^f^H14 UJ3^T<iPC I2H8 £ft*o #*>**>*Ott(iraitcnt)* f , fj^m^M 

ftasWfoii, 1 1 5t'Xf7*/l 112t OWI«fy/l 3 0 3 Kit*, «5eB$B*«x.Tv> 

>*<7)fi| (syncnt)k LTfStSSti&o ENGtWT^ tt (syncnt) ka{ira#]# * > ? * (syncnt_m) 

•j 3 1 \zm&imm%Mw.<n&%:tm®mM*'*>9 titvrLXArv-fi 3 0 3u»tr 0 

Offi (syncnt)ii> PC IMV7 h 3 2KJ: 0, PC [0 0 6 2] ^77^1 3 0 3tli, a<I[s]$#^>* 

PU3 Q^Sr^*^^ 1 ; 4 6U#Si&4*lT£*>^ (syncntJ^JHSHIB^^V^^-^Ott (syncnt_ 

-f->* f *T+*o rtU»Lv»*5i»aWlJ6Sli*. Zf-vfl 3 0 1 Uis 

[0 0 5 8] v4f-#-K3 0B"Ctt, 3T#- lt*1*t>* > ^Ott(waitcnt)0«ST, 

7^)3 1 K;fcv>TB*B*tea***tT?ft&o :<?)W (syncnt) tiiMraffl^^V^^-^Ofll (s 

Jfcftyili, v-y-#-K3 0rtO^-fv3 5UJ:l)^ W yncntjn)li*L< fr^OtN *r 7 7 1 3 0 9 X&*> ii 
Lit. ImsOSWT-Hfir^ti^o £OI*B*tea-C 20 ■> > ? Oft (wai tent) £ 1 ^ItHSJf LT£*>*-f'> £ 

li, Xf7^1 1 2 1 U33V*TPC IiflV7 h 3 2tZ &71"&o — XtV/1 3 0 2 KiS^TaffiFMBrt 

iotPCI*)M!iIWfcii4o #B*B* V>*<om (syncnt)kaf!P^;^>**-*Ote (s 

ffla"efl)t»*iifc*«r^tt* f aflaStt*o Xf-?7l 1 yncntjOfc^yTStLfc**!*, M^-Offi{±^Lv^(7> 

2 2tli, ENGi»7-/'J 3 1 i:D^rmMl«f TZTVfl 3 0 3^^777 p l 3 0 4 Uittfo 
fffrft&o fit, ^77^112 3Ui5V>Ti±PC I [0063] 7130 4"Cli, ffl£M1MRO-fcy b 
35««ia* f tf*>tt, r f -^05E«fo*3& t *o*WFlB*a i^fciu *o^777 p l 3 0 5T-(iA*tiMRO-fcy h 
<t«ia-c^«$iirco^-^>^7t^o **fffc*i* 0 S<^777'1 3 0 6T(i, 

[0 0 5 9] Hi 2 l±> HI 1 xmilfcMmmXIIjfc <0te(wait<ttt)a f *'J7£*U «< Xr-y7l 3 0 7 H 

hiTfi-tbVXbZo Ml lfrbfrfrZ>*7l^ 37# 30 *LT, *W7 7-/1 3 0 8 Ta«BJtB* * 

- K4 OOI/0*>7U K 3 ^<7>« (syncnt jn) rt* 1 £ltM8rS*iTiO;u-* L >*« 

o«ojaa»woftsujei:fc3T*'-K4 o«o»*, &ti-*o K3 offlo&3(*> H9X«iHi 

«fwoftsuiei:Ttt«oftSi:«*o 1 xmwi?c&mtmtx*>z><nx\ zzx&z<onw 

(4) PCIIiJSiS (7x-R-7) 

PCI 3 9 teSLfcT-»f-#- K3 Ooaitn (5) *J 0 &*flJ®#& (*J *) > hO-fey h k 

K4 0«Oj6a-C(i, lttJliOJ:^CR)«*^>^ * U 7#£) 

t:* »9®aomU^I»ltt^> K'J >^***ife PCI/U39 «rftiLfc^-sK- K3 0t37f- 

S*L&j& f . H*I**>*#Wfe*Ol**UJ:oTttBU K4 0<OtS\(Or-9(O»^)^Xa, 37#-K40"C 

$vMi&SL£*ft£(i, 37#- K4 OfflOjfta**"*** ftffiL h£PC I/U3 9£*1SLT 

K3 0«^ffiao£T?#t«8L 40 K3 OCfciSU ^-V-sK- K3 0±OEN 

#- K3 0«O«.aa f 37#- K4 Offi^J&ari^Offl GMSP77U 3 1 0« **ai"*«t ? U LT 

9&*f#^#c&k&<)> fy Kn-/$r*-7fc4*Cfc ^J e «0a*^>Hi, 37#-K4 0i*fe'fey 
rt%* 0 K K3 0*fc*y 7k, jR*|nI*^«f*** 

[0 0 6 0] ^CT% ZOXo^r y Kn £*T-*4*«, f- ^0»^Srait&fcA, 

7^^-"/tt8tB8t-57x-^-b-7D5;y^4:t JUT^i o & P C I Iff- ^ SrfflSLx H**^ 

itffz<r)X\ CtLCov>TittW1-^o :o$I«07x a^co^r\ -^if-sK- K3 0 t 37#- K4 0OB 

atO f ^* # -#- K3 0OSaa^7^*>^B^5£ [0 0 6 4] HI 4 (a) l*37#-K4 Ofrfe^-V- 

Ofl36^B*»iLTV>4itS:tttBLfc»^U, 7? K #- K3 0 ua?>*t**«l») MMR (D^^ 
Dy^ttgtLtttajtiioCLT^o f LT, f 50 >h-A<^>h) k, Tlf-#- K3 0*t37#- 
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K4 0 C» & il* 4 ^ h?'J7£* (D* 

fc, #«')ii*'f^> Mlttfc 'J 
75f*UiOx li 4 (b) u^+JiTftftaifftofi 

& o 

[0 0 6 5] H6TKWUfc3 7#- K 40O5'^4 
8i:J:ot, l/0*)->-f')>r®m (Wxlf, 100 
s) K44fc, ^77^1 4 0 1 USv»Tffl*««W 

i-*tea-e&a 0 naa* f *7t*t, 
n^o coteai*, DDiiA'f'oniiaiSft^^ 

(FPGA) 4 2^^#U <f ^> Ht»£-fc 

tt, v-*f-**- K3 o^o#joa^R#WfrftTc<o 

[0 0 6 6] W-:K- K3 OfflJ-Cti, :W7*-K 

*i£o y y 1 4 1 1 Ttt, PC IliV7 b 3 2C 

"Cli, «0a*-f<>h^V7fll« [I] **'j7-t* 
tea, ntwsrPC wu3 9gfiri£ 

<^atrtea> at>\ -fey h$tLTv^in»3ii^^^> h 
utt-r &m o a**-* > *e»-r atea^fffrfta o 
ti] tirtSM* 1 ; 3 1 fl6M*u 3 
uz7-*immLxt*\t*x, pciflMi&aa-cpc 

[0067] ^77^141 limT+itZf-Vfl 
4 1 2 *t*o ^77^141 2tfi, ?M»n% 

tea (engm^-/ 1 ;) ^nfi^^o :o®it* 

y h<0*'7 7«$8 [I] h?tL* 0 ^X7 7 7 P 

1 4 1 3-CliPC ijS«fta**ff*>*t&o :opc IS 
mteaii> ffl*)WVJ7«s^pci/u3 9gft-e 

(6) («Oa*«fcK*a#80 

iitt-eoEcu i syoa^-f ^> h-ttt-p^^ 
«fcK*«B6u **^>Mc#i-*»ao»a«fc* 

^JB#-CjB»fta*ffo^tUJ:0, »OECUlt: 

iS^ina^ftaijta+si^uLTv^o «xif. 

-fO hW«0«^a*«5fc*#B>f ^> h>A-f ^> 
h>D^^> b>C^^> h (WSB>A>D>COJ: 

it, hi 5ua*+i3 4J&a*iT0o 

[0 0 6 8] [HI 5 07f-^- K3 0Ki3(t&«J»)a 
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<^S*tea^-^>Ui>»t-5)^'f 7-7 P l 5 0 1 li, HI 
4T'ML/:^7 7-/l 4 1 1 tHC-C*0, *r<y/ 

i 5 0 3iufy^i4i3iHi:t?*4^ 

li, :o;Hf>ox77-ri 5 o 2i:J3it&*3*)a* 

[0 0 6 9] ^> bOSMa*fiBfc)£ri ? B>A>D> 

;o ^ra*tea-e(i, i-r, ffloa*ft3teftossv>«i)a* 

B* f ***»S**<r^f-y^l 5 1 1 U*^T*— *-LT 

7^151 4uatf3& t , iwa*B*^E-r 
77^15 1 2t;i^ ij^a^B^y 7S***^ h 

Irho *LT\ Xr 7^1 5 1 3 UJS^TtMii^BO 
>u-f->t*ffU :<7);v-f>«7l»:x77 

y 1 5 1 4 Cittfo 
[0 0 7 0] z-rvrfl 5 1 4tli, 

20 £<> -9— ^Ofe*. ffl^a*Art*fcv*»<&li*r-y'/l 
5 1 7 {zm&fi\ t8 9a*A^«1-*»£li*r*y7' 
1 5 1 5 Kit*, *Jl)&AA* 1 J7R#$:-fcy M"*o 
^LT, ^77^1 5 1 6Uj3V>T#J*)a*AO;l/-f- 
>*3lfifU :o;b-f>«7U;fiU7 7-/15 
1 7 Hit fro 

[0071] X777 p 151 7-Cli, 3#§Uffl»)ji^ 

1 52 oizmttw, 9j^a^D5& f #fi-ra^iixr7 

J0 71 5 1 tWa^D^^R***? ht 

&o ^LT, X77^1 5 1 9{Z&\,*Xlftt)&frT><0!l< 
-f-^MIffU :o^-f>«7UA(^77y 
1 5 2 0 Citfro 

[0072] X7 7^1 5 2 «9a*«fcK* f 

a 0 +-foe*, tjoa^c^^ti^iffloa*^ 
-f-^tfcT+a**, «9a*C3Wf4i"*»^i*^'r 

v7l 5 2 1 Kit*, fflt)^C^ , J7S**-t7 M" 
&o *LT, ^77^1 5 2 2 Ufcv*Ttl>)a*CO/U 

(7) p c i mm&mn%i*£m& 

ENGtUai7y , J 3 1 Oteaii. K3 ou» 

ffl ^ fih C P U KOttfiB|fij±u J: o -cWtei"4 - 1 
a^-C**^ PCIiiCftMItt, PCI*/nM7 

^uj:o«H*ft«t*fc*, pc i afiaaAffii*. -c 
HMi«t«:v»(i^ #Bi-r-5>i3i)a^tea(±%iL 

50 ifc, «fc«^»R#4«MiL4v>fc* % 
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[0 0 7 3] rCT% *«W?tt. «^a*-f^> US 

wti^ pc iaflmatmu pc i a 

ftt>**>*0»SKJ:i), -^B#rafti:(iPCIi§€ 

[0 0 7 4] H6T|M!Lfc3T#- K4 0<D94*?4 
8i:iot, I/0*>y i ;>^JSffl (Wxlf, 100 
yus) i:44t, *r 7^1 6 0 1 U£^Tft*>* * > 

S*i* 0 f**>#^>*0«(waitcnt)5^ 

^li^ryyi 6 0 2 Ufc^TaftEffl* * > *<0 
<i (syrcnt)£affil^$# r >>* J t-*?)<i (syncntjn) 
^^'J7LTXf7yi 6 0 3Uittfo 
[0 0 7 5] XT7-/1 6 0 3T*li, af§l*I»j;^ > ? 
OH (syrK>nt)# ? a^ffl$rt^>?*-?Ofi| (syncnt_ 
mjU^L^^S^fJ^^tL^o Zt7 */l 6 0 1 \Zto 

^0«(waitcnt)**fl€WPW*»0»^(i, affiHJH* 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

^ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



